Introduction
Magnetic particle imaging (MPI) is a new imaging technique presented by Gleich and Weizenecker in 2005 [2] , which yield high resolution images in sub-millimeter range at recording high speed with frame rates of up to 100 frames s -1 [3] . MPI measures the spatial distribution of superparamagnetic iron oxide nanoparticles (SPIONs) in organs, blood vessels, and tissue. Today, the gold standard for tracer material in MPI is Resovist® (Bayer Schering Pharma AG). Resovist had already been used as contrast agent for MRI, however, unfortunately, Resovist does not meet all the requirements of MPI [4] . One important particle property for MPI applications is the size of the particles. In this work, the focus lies on the measurement of the hydrodynamic diameter d h , which is especially relevant for medical applications. It is common practice to use photon correlation spectroscopy (PCS), or photon cross-correlation spectroscopy (PCCS) for the indirect measurement of the hydrodynamic diameter [5] . In this work, however, an alternative is presented to determine the size of the SPIONs using the Cotton-Mouton effect. In 1907, the Cotton Mouton effect (CME) was mentioned the first time. The CME describes how an external magnetic field affects light propagation through unisotropic fluids. The magnetic field, arranged perpendicular a laser light beam, induces birefringence of the SPION suspension [6] . The degree of the birefringence is determined by
where Δn is the optical path difference, n p and n s are the refraction indices of the parallel and vertical light component, respectively,  is the wavelength of the light, H is the magnetic field strength, and C is the Cotton-Mouton constant, which depends on the particles inside the fluid and the temperature.
Methods
To determine the hydrodynamic diameter of the SPIONs the Cotton Mouton Effect (CME) was used. The CME is based on the double birefringence of light in a liquid in the presence of a constant traverse magnetic field. When linear polarized light propagates perpendicular to the magnetic field, it becomes elliptically polarized [7] . The measurement setup for the determination of the CME of the SPIONs consists of a laser ( = 635 nm), a polarizer (a), the coil with the sample holder, an analyzer (polarizer b), a quarter-wave-plate (/4 plate), and the detector with the band pass filter all mounted on an optical bench. The polarizer and the analyzer are aligned orthogonally and at 45° to the magnetic field axis. The polarizer is parallel to the slow axis of the /4 plate. After the shut-off of the magnetic field, the relaxation of the birefringence is recorded by a photodiode. The experimental setup can be seen in Fig. 1 . For the samples 3-ml-cuvettes have been used, which are filled with water (as reference) or the diluted suspension of the SPIONs. The cuvettes are placed into the magnetization coil where the magnetic field was generated. As mentioned above, the measured signal is the relaxation of the magnetization of the SPIONs after switching off the magnetic field, because due to the Brownian motion the birefringence disappears. The relaxation of the particles results in an intensity rise on the photodiode. An exponential fit of the recorded relaxation curve provides the time constant () to calculate the size of the particles (referring to Eq. 2).
(2)
Where  B is the brownian relaxation,  is the viscosity, V H is the hydrondynamic volume of the nanoparticles, k B is the boltzmann constant and T is the temperature. 
Results
The mean hydrodynamic diameter of the SPIONs can be measured by the spectrometer based on the CME. The presented setup and the first experiments confirm that the determination of the relaxation of the transient field induced birefringence of the SPIONs can be used as an alternative to Photon Correlations Spectroscopy or Photon Cross-Correlation Spectroscopy.
There are still some problems with the quenching time of the power supply occurs. The used voltage source is not fast enough to measure particles with a diameter below 100 nm. The problem of the setup is caused the relaxation of the particles which is faster than the collaps of the external magnetic field. A faster power supply may solve this problem. Nevertheless, the measurements of larger particles demonstrate the suitability of this method for the estimation of the hydrodynamic diameter of the SPIONs. A recorded curve and a corresponding fit can be seen in 
Discussion and Conclusion
The Cotton Mouton spectrometer setup can be used for the measurement of the size of r > 100 nm magnetic nanoparticles. A fast power supply must be used to allow the measurement of smaller particles. The spectrometer has to be evaluated with well-known SPIONs with a very range in the size distribution.
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